What is claimed is: 

1. A method of fabricating a semiconductor 

device, the method comprising: 

depositing an oxygen-def icient ^ielectric film; 

subiecting the dielectric f iLnf to a wet 

/ 

oxidation in a rapid thermal process chamber at a 
temperature of at least about 450 °C to increase the oxygen 
content of the dielectric film. 



and 



2 . The method of claim 1 wherein the wet 
oxidation process is performed at a temperature in a range 
of about 450 to about 750 ° 



3 , The met'nq)d of claim 1 wherein the wet 

/ I / / 

oxidation process is j>erJo^med at a temperature in a range 
of about 750 ""Q. to about/ 950 



4 . 



process is carried 



to about 6 0 se 



the dielectric 
mixture o 
steam to 
0.1 to about 



the diele 
mixture o 
hydirogen 
about 0 , 





metfho^ of claim 1 wherein the oxidation 
/ for a duration in a range of about 2 0 



^4 method of claim 1 wherein subjecting 
m to a wet oxidation includes heating a 
en and oxygen gases wherein the ratio of 
es in the chamber is in the range of about 



The method of claim 1 wherein subjecting 
film to a wet oxidation includes heating a 
lydrogen and oxygen gases wherein the ratio of 
o oxygen gas in the mixture is in the range of 
.bout 0.8. 



■» 



7, The method of claim 1 wherein subjecting 
the dielectric film to a wet oxidation is perforrafed for a 
duration such that an oxidizing species does no^ diffuse 
significantly through the dielectric film intc/ an underlying 

layer . 

8. The method of claim 1 wherein depositing a 
dielectric film includes depositing a ra&terial having a 
dielectric constant of at least about/25. 
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9. The method of clai^n 1 further including: 
subjecting the dielefctric film to a heat 
treatment in an ambient comprising a stabilizing gas 
selected from the group consisting of Nj, O2, O3, NO, and 



N2O. 

10 . 

the dielectric 
comprising a s 
subjecting th( 



oxidation i 
temperature 
treatment i 



fll 



foi 



^n 



The meth/5d of clai/fn 9 wherein subjecting 

m to A heat tr^i^atment in an ambient 
ilizLng gas ia/performed prior to 
Im the wetr oxidation 

e methocVof claim 9 wherein the wet 
rmed at/ a temperature less than the 
suKQe£>cing the dielectric film to a heat 
ambient comprising a stabilizing gas. 
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12. The method of claim 9 wherein subjecting 
the dielectric film to a heat treatment in an ambient 
comprising a stabilizing gas is performed in the rapid 
thermal/ process chamber. 




13. ^method of fabricating a semiconductor 
G^ice, the mep^od comprising: 
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# 




^0 



iil 



depositing a dielectri/5 film over an active 
region of a semiconductor substra^te to form a gate of a 

transistor; and 

subjecting the d/electric film to a wet 

oxidation in a rapid thermal process chamber at a 

temperature greater than /bout 4 50 °C. 

14. Vrhe method of claim 13 wherein the wet 
oxidation is perfOK-med at a temperature in a range of about 
750 °C to about 95 » ^C. 



15. 

oxidation proces 
of about 2 0 to a 




method of claim 13 wherein the 
carried out for a duration in a range 
6 0 seconds. 
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16. The method of claim 13 wherein depositing 
a 'dielectVic film includes depositing a material having a 
dielectric^ constant of at least about 25. 
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17. The method of claim 13 wherein depositing 
a dielectricXf ilm includes depositing a material selected 
from the grou\ consisting of tantalum oxide and silicon 
nitride . 




^8. A method of/^abricat ing a semiconductor 
ice, the method comprising: 

depositing ^ dielectric film over an active 
region of a semicondmzxor substrate to form a gate of a 

transistor; and 

proviaing steam to a vicinity of the dielectric 
film while the/substrate is in a rapid thermal process 
chamber at ^temperature greater than about 450 C° . 
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19.) The method of claim 18 wherein providing 
steam includes Seating a mixture of hydrogen and oxygen 
gases, and wherpin the ratio of steam to other gases in the 
chamber is in tpe range of about 0.1 to about 0.5. 



20.1 The method of claim 18 wherein providing 
steam includes ieating a mixture of hydrogen and oxygen 
gases wherein tie ratio of hydrogen gas to oxygen gas in the 
mixture is in tne range of about 0.1 to about 0.8. 

21. The method of claim 18 wherein the steam 
is provided to :he rapid thermal process chamber using a 
bubbled water vapor system. 



22.1 The method of claim 18 wherein the steam 
is provided to the rapid thermal process chamber using a 
pyrogenic systei 




23.1 The method of claim 18 wherein the steam 
is provided to qhe rapid thermal process chamber using a 
catalytic systei 



24 . 



The method of claim 18 wherein providing 



steam to a vicirjity of the dielectric film includes 
generating s 



icir ity o 
tean in t 



he chamber in situ. 



25. The method of claim 18 further including 
subjecting the dielectric film to a heat 
treatment in an [ambient comprising a stabilizing gas 
selected from tqe group consisting of , , O3 , NO, and 



N2O 



6. A method of fabricating a capacitive 
element for a\ semiconductor device, the method comprising 

fVrming a lower electrode of the capacitive 

element ; 

depositing a dielectric film over the lower 

electrode ; 

subjecting the dielectric film to a wet 
oxidation in a rapid thermal process chamber at a 
temperature of It least about 450 re- 
forming an upper electrode of the capacitive 
element over the! dielectric film. 

27. I The method of claim 26 wherein the wet 
oxidation is performed at a temperature in a range of about 
75 0 to about 35 




28, ITTTe-^ethod of claim 26 wherein the 
oxidation process| is carried out for a duration in a range 
of about 2 0 to alotDut 6 0 seconds 



29 . 

a dielectric fil 



The method of claim 26 wherein depositing 
includes depositing a material having a 



dielectric constant of at least about 25. 



30. iThe method of claim 26 wherein depositing 
a dielectric f ilrrj includes depositing a material selected 
from the group ccEnsisting of tantalum oxide, silicon 
nitride, barium strontium titanate, strontium titanate, lead 
zirconium titanatb and strontium bismuth tantalate . 



31. The method of claim 26 further including: 
subjecting the dielectric film to a heat 
treatment in an afnbient comprising a stabilizing gas 



s^elected from the group consisting of Nj, O2, O3, NO, and 



32. The method of claim 26 wherein the wet 
oxidat\on is performed for a duration such that an oxidizing 
species>does not significantly affect capacitive properties 
of the dielectric film. 

33 . A method of fabricating a capacitive 
element for semiconductor device, the method comprising: 

fXrming a lower electrode of the capacitive 



element ; 



electrode ; 




dielectric film over the lower 



provid^^g steam to a vicinity of the dielectric 
film in a rapid thernaal process chamber at a temperature of 
at least about 450 °c\ and 

forming an\upper electrode of the capacitive 
element over the dielect\ic film. 

34. The methcM of claim 33 wherein providing 
steam includes heating a mi^ure of hydrogen and oxygen 
gases and wherein the ratio o£ steam to other gases in the 
chamber is in the range of abobt 0.1 to about 0.5. 

35. The method of d^aim 33 wherein providing 
steam includes heating a mixture \f hydrogen and oxygen 
gases wherein the ratio of hydroge\ gas to oxygen gas in the 
mixture is in the range of about 0 . \ to about 0.8. 



36. The method of claim 3\ wherein the steam is 
provided to the rapid thermal process chamber using a 
bubbled water vapor system. 




37 1 The method of claim 33 wherein the steam is 
provided to thd rapid thermal process chamber using a 
pyrogenic syste 

38.1 The method of claim 33 wherein the steam is 
provided to the\rapid thermal process chamber using a 
catalytic system 
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39.lThe method of claim 33 wherein providing 
steam to a vicintty of the dielectric film includes 
generating steamlin the chamber in situ. 

40. the method of claim 33 wherein providing 
steam to a vicinipy of the dielectric film is performed for 
a duration such tnat an oxidizing species does not diffuse 
significantly through the dielectric film so as to oxidize 
the lower electrode. 
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